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ABSTRACT 



A storage control enables data on various storage media to 
be shared among host computers having various different 
host computer input/output interfaces. A control processor 
checks a host computer interface management table when 
write is requested by a host computer (HCP). The control 
processor writes write data in a cache slot of the cache 
memory without converting the format if the data format of 
the HCP is in an FBA format and it converts the format into 
the FBA format and writes it when the data format of HCP 
is in a CKD format. The processor checks a table when read 
is requested by HCP. If the data format of HCP is FBA, the 
processor transfers the read data read from the cache slot 
without converting it and if it is CKD, the processor converts 
the format into the FBA format and transfers the format 
converted data. The control processors, retrieve write data in 
the cache memory and writes it in a drive. 

19 Claims, 9 Drawing Sheets 



HOST 
COMPUTER 



-300 



HOST 
COMPUTER 



-303 



CHANNEL 
CONTROL 



-301 



^302 



SCSI BUS 
CONTROL 



CE CO 
fc-UJ 

§8 

oir 



r 



305 



318 



308 



307 



COMMON CONTROL 


MEMORY 




DRIVE 






C0NTR0LL 






BLOCK (DCS) 






HOST 






COMPUTER 






INTERFACE 






MANAGEMENT 






TABLE 









306. 
500 



400 











CACHE MEMORY 




CACHE 
SLOT 





,309 



310 



312 



311 



11 



DRIVE 
INTERFACE 



^313 



im~J DRIVE 
314 ~ INTERFACE 



-304 





er 














ujO 


p 


CO 
UJ 












£3 


8 


o 






LUq 
W£ 




CL 






CL 



317 







^315 


DRIVE 











L-,316 


DRIVE 







04/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 1 of 9 



5,920,893 



100 



FIG. 1 

101 



102 





HOST 
COMPUTER 
A 




HOST 
COMPUTER 
B 




HOST 
COMPUTER 
C 








^103 








STORAGE 
CONTROL 




^104 


^105 


^106 



CONTROL 
PROCESSOR 



CONTROL 
PROCESSOR 



CONTROL 
PROCESSOR 



1 



107 



CONTROL 
PROCESSOR 



FT 



08 



CONTROL 
PROCESSOR 



CONTROL 
PROCESSOR 



09 



111 



MAGNETIC 
DISK DEVICE 



112 




113 




04/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 2 of 9 



5,920,893 



FIG. 2 



1 



200 



HOST 
COMPUTER 
A 




STORAGE CONTROL / 



210 



,202 



DATA 
ACCESS 
UNIT 



201 





206 








HOST 






COMPUTER 






B 



207 



208- 



209 




203 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 3 of 9 



5,920, 



HOST 
COMPUTER 

~1~ 



CHANNEL 
CONTROL 



FIG. 3 

-300 
-301 



HOST 
COMPUTER 



302 



SCSI BUS 
CONTROL 



C£ 

pcco 
oo 

OQC 
CL 



r 



305 



318 



308 



307 



COMMON CONTROL 


MEMORY 




DRIVE 






C0NTR0LL 






BLOCK (DCB) 






HOST 






COMPUTER 






INTERFACE 






MANAGEMENT 






TABLE 







tr 

& 

§8 

Ooc 

CL 



306 
500 



400 



Si 8 

zo 

OO 
ODC 
Q. 



CACHE MEMORY 



CACHE 
SLOT 



309 



310 



312 



311 



QC 

d8 

CTC/) 
SO 

OO 
ooc 

CL 



DRIVE 
INTERFACE 



313 



314 



DRIVE 
INTERFACE 



303 



304 



< 








DRIVE 








V 




> 



) .315 








\ 

j 




DRIVE 




k 




J 



) ^316 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent jui.6,1999 Sheet 4 of 9 5,920,893 



FIG. 4 

DRIVE CONTROL BLOCK (DCB) 



400 



DRIVE No. 



-401 



INTERPROCESSOR EXECLUSIVE 
INFORMATION 



INTERHOST EXECLUSIVE INFORMATION 



402 
403 



DRIVE VACANCY WAITING INFORMATION 



404 



FIG. 5 



501- 

503 
504 



HOST COMPUTER INTERFACE MANAGEMENT 
INFORMATION TABLE 

■500 



CONTROL 
PROCESSOR 
No. 


INTERFACE 
INFORMATION 


305 


CKD FORMAT 


306 


FBA FORMAT 



-502 

-506 
-507 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent Jul. 6, 1999 sheet 5 of 9 5,920,893 



600- 



FIG.6 



START 



602 

603^ 
604 

617 

605- 

606- 
607 

608- 
609^ 

614- 
615- 



RESERVE DCB 



IS RESERVATION \NO 
SOCCESSFUL 



YES 



RESERVE CACHE 
SLOT 



^VVRITE COMMAND^YES. 



NO 



IS DATA IN 
CACHE ? 



© 



YES 



610 



REFER HOST 
COMPUTER INTERFACE 
INFORMATION 



READ DATA FROM 
CACHE SLOT 



REFER HOST 
COMPUTER INTERFACE 
INFORMATION 



611 



612- 



X 



CKD FORMAT ? 



NO 



YES 



CONVERT DATA 



CKD FORMAT ? 



YES 



> 



NO 



CONVERT DATA 



WRITE DATA IN 
CACHE SLOT 



TRANSFER DATA TO 
HOST COMPUTER 



613 



RELEASE CACHE 
SLOT 



RELEASE DCB 



616 



END 



04/13/2004, EAST version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 6 of 9 



5,920, 



FIG.7 



START 



-700 



SET 

INTERPROCESSOR 
EXCLUSIVE 
INFORMATION 



IS INTERHOST 
EXCLUSIVE 
.INFORMATION "ON" ? 



NO 



SET INTERHOST 
EXCLUSIVE 
INFORMATION "ON" 



SET SUCCESS OF 
RESERVATION IN 
RETURN CODE 



^701 



XES 



CANCEL 
INTERPROCESSOR 
EXCLUSIVE 
INFORMATION 



Q 



I 



RETURN TO CALL 
.ORIGINATING STEP, 



702 



-703 



704 



REPORT HOST 
COMPUTER THAT 
DCB IS NOW USED 



SET VACANCY 
WAITING 

INFORMATION 
OF DCB 



-705 



-706 



SET FAILURE OF 
RESERVATION IN 
RETURN CODE 



-707 



-708 



-709 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent jui.6,1999 sheet 7 of 9 5,920,893 



FIG.8 



START 



800 



SET 

INTERPROCESSOR 
EXCLUSIVE 
INFORMATION 



CANCEL INTERHOST 
EXCLUSIVE 
INFORMATION 



801 



802 



IS WAITING 
INFORMATION 
PRESENT ? 




YES 



NO 



803 



REPORT HOST 
COMPUTER THAT 
DCB IS FREE 



-804 



CANCEL 
INTERPROCESSOR 
EXCLUSIVE 
INFORMATION 



RETURN TO CALL 
^ORIGINATING STEP, 



805 



806 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 8 of 9 



5,920,893 



d 

LL 



CM 



O 



o 



o 



o 



I— 

< 

O 
LL 

Q 

O 



< 

QC 

O 
LL 

< 
CD 



mo 

CM —J 
i- CD 



< 

CD 



04/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Jul. 6, 1999 



Sheet 9 of 9 



5,920,893 



HOST 
COMPUTER 

~~r~ 



FIG. 10 

-300 303 



CHANNEL 
CONTROL 



305 



1 



500 



oc 

ess 
S8 

ooc 

Q. 



400 



.COMMON CONTROL 
MEMORY 



DRIVE 
CONTROLL 
BLOCK (DCB) 



HOST 
COMPUTER 
INTERFACE 
MANAGEMENT 
TABLE 





CACHE MEMORY 



CACHE 
SLOT 











DRIVE 













DRIVE 















04/13/2004, EAST Version: 1.4.1 



5,920,893 



25 



STORAGE CONTROL AND COMPUTER 
SYSTEM USING THE SAME 

BACKGROUND OF THE INVENTION 

The present invention relates to a storage control and in S 
particular to a storage control system which enables data on 
various storage media for storing input/output data to/from 
host computers to be shared among said host computers 
having various host computer input/output interfaces; and a 
computer system using the same. 10 

Recently cases have been increased in which main frames 
are linked with a division system of an open system bases, 
such as downsizing of part of operations (transactions, jobs) 
which used (o be processed by a main frame to a division 
server (for example, UNIX server, etc.) or incorporation of 15 
an information system into a division. 

In these cases, due to the fact that the data format (CKD 
format) of the main frame is different from the data format 
(FBA format) of the host computer input/output interface of 
the UNIX server, development of programs for data con- 20 
version and data conversion between host computers is 
required or a storage control devoted to each host computer 
input/output interface is necessary. This makes it difficult to 
build a wide range of computer system configurations. 

As one of methods which have been devised in order to 
overcome the above-mentioned problems, an integrated 
computer system which enables various programs to be 
executed without limiting the CPU (central processing unit) 
architecture by adopting, for example, a hardware configu- 3Q 
ration including a plurality of computers in one system is 
disclosed in JP-A-60-254270. 

A magnetic disk device including an interface which is 
compatible to a plurality of different interface standards and 
an interface conversion control circuit which enables files on 35 
a magnetic disk to be shared is disclosed in JP-A-1-309117. 

SUMMARY OF THE INVENTION 

In the prior art technology which is disclosed in the 
above-mentioned JP-A-60-254270, CPUs having different 40 
architectures have a master-slave relationship with each 
other. The CPU on the other slave side having different 
architecture is exclusively prevented to simultaneously use 
the storage medium in order that the CPU on the slave side 
is selected by a hardware switch to occupy a system bus for 45 
executing an input/output operation to/from the storage 
medium. Accordingly when the selected CPU is used for an 
extended period of time, a disadvantage occurs that the 
storage medium and/or the system bus which are resources 
common to the system would be occupied for an extended 5Q 
period of time. 

Since files in the magnetic disk device are divided and 
stored for each of CPU sharing different architectures, it is 
impossible to share the same file in the magnetic disk device 
among CPUs having different architectures. 55 

Although it is possible for host computers having different 
architectures to share a storage medium in the prior art as 
mentioned above, the storage medium is exclusively used 
among host computers having different architectures. This 
may partly cause the utilization efficiency of the file sub- eo 
system to be remarkably lowered. The disadvantage that 
data sharing among host computers having different host 
computer input/output interfaces is not overcome. 

Although file sharing among host devices having different 
interfaces is possible in the above-mentioned JP-A-1- 65 
309117, data sharing among different interfaces is not men- 
tioned. 



It is an object of the present invention to provide a storage 
control in which a request of data access to a storage 
medium from host computers having different host computer 
input/output interfaces is made possible by conducting data 
conversion if it is necessary for such a request and in which 
sharing of data on the storage medium among host comput- 
ers having different host computer input/output interfaces is 
made possible whereby extensibility of file subsystem and 
responsiveness of data is enhanced to enable a wide rage of 
computer system configurations to be built. 

It is another object of the present invention to provide a 
storage control which enables various host computer input/ 
output interfaces and/or various storage medium input/ 
output interfaces to be added to or removed from the storage 
control. 

It is a further object of the present invention to provide a 
computer system including the above-mentioned storage 
control. 

In order to accomplish the above-mentioned object, in an 
aspect of the present invention there is provided a storage 
control in a computer system including a plurality of host 
computers having various different host computer input/ 
output interfaces, the storage control for controlling input/ 
output to/from the host computers, and various storage 
media for storing input/output data of the host computers, 
wherein the storage control is made up of: control 
processors, each being connected to one of host com- 
puters; device input/output interfaces, each for one of 
storage media, for connecting the control processors 
with the various storage media to input/output data in 
a predetermined format to/from each storage medium; 
and a host interface management table for managing 
the data format of the host computer interface of each 
host computer; 
each of the control processors includes a data format 
converting unit which compares the data format of 
corresponding host computer in the host computer 
interface managing table with the predetermined data 
format when a write data request is issued from the 
corresponding host computer, convertes the data format 
of the write data into tie predetermined data format, 
writes the converted write data in the storage medium 
when the compared formats match with each other and 
writes the write data without converting the data format 
of the write data when they do not match with each 
other, and which also compares the data format of the 
corresponding host computer in the host computer 
interface managing table with the predetermined data 
format when a read data request is issued from the 
corresponding host computer, converts the data format 
of the read data read from the storage medium into the 
predetermined data format to transfer the converted 
read data to the corresponding host computer when the 
compared formats do not match with each other and 
transfers the read data to the corresponding host com- 
puter without converting the data format of the read 
data when they match with each other. This configu- 
ration enables data on various storage media to be 
shared among host computers having different host 
computer input/output interfaces. 
In a computer system having the storage control of the 
above-mentioned configuration, addition or removal of one 
or more host computers having desired kinds of host com- 
puter input/output interfaces and one or more control pro- 
cessors compatible to the host computers is made possible 
by updating the host computer interface managing table. 
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In accordance with one feature of the present invention, medium 203 are connected to the storage control 210, which 

drive control blocks (DCB), each for one of storage devices includes a data access unit 202. An access request 204 

(drives) are provided for controlling the access to each (write), 205 (read), 206 (write) and 207 (read) which are 

storage device. This enables various storage devices having generated by the host computers A200 and B201 to the 

a given device input/output interface to be added or s storage media 203 arc issued to the storage control 210. 

removed These access requests are executed by the data access unit 

202. 

BRIEF DESCRIPTION OF THE DRAWINGS If the write access request 204 from the host computer 

„ . . . . , , , ... A200 is issued, the data access unit 202 performs data 

FIG. 1 is a schematic block diagram showing one embodi- COIlversion whe ' n me data conversion 0 f the write data is 

ment of a computer system of the present invention; «> necessary and converted data on the storage medium 

FIG. 2 is a schematic block diagram which is useful for 203 and write unconverted write data on the storage medium 

explaining the summary of the present invention; 203 when the data conversion is not necessary. 

FIG. 3 is a schematic block diagram showing the con- If the write access data request 204 is issued from the host 

figuration of another embodiment of a disk subsystem of the J5 computer A200, the data access unit 202 performs data 

present invention; conversion of the write data when it is necessary and writes 

FIG. 4 is a diagram showing the configuration of a drive the coDverted data on storage medium 203 and writes 

control block; unconverted write data on the storage medium 203 when the 

FIG. 5 is a diagram showing one example of host com- data inversion is not necessary (208). 

puter interface management information; 20 If the read access request 205 from the host computer 

, . „ , . , j. A200 is issued, the data access unit 202 reads data from the 

FIG, 6 is a flow chart showing a data access operation; A ' . . . ... 

. . storage medium and performs data conversion when it is 

FIG. 7 is a flow chart showing a DCB reserving operation; necessary m6 transfers ^ averted data to the host 

FIG. 8 is a flow chart showing a DCB releasing operation; computer A and transfers the unconverted read data to the 

FIG. 9 is a chart useful for illustrating the conversion 25 host computer A when the data conversion is not necessary, 

between CKD and BAD formats; and Processing for the access request from the host computer 

FIG. 10 is a schematic block diagram showing the con- B201 is conducted similarly to the processing for the access 

figuration of a further embodiment of a disk subsystem of request from the host computer A200. 

the present invention. The above-mentioned operation enables the host comput- 

30 ers having various different host computer input/output 
interfaces to share the data on the storage medium. 
It is to be noted that the number of the host computers 

Now, the embodiments of the present invention will be having different host computer input/output interfaces is not 

described in detail with reference to drawings. limited to 2, the three or more host computers may be 

FIG. 1 is a block diagram which is useful for explaining 35 connected, 

the principle of the operation of the present invention and FIG. 3 is a block diagram showing the configuration of a 

showing the configuration of an embodiment of a computer disk subsystem having a cache memory in another embodi- 

system of the present invention which comprises a plurality ment of the present invention. 

of host computers having various different input/outputs In FIG. 3, a disk control 302 is connected to a host 

therefor, a storage control for controlling the input/output 40 computcr 300 via a channel control 301 on the host side and 

to/from the host computers and various storage media for is also connected to a host computer 303 via a small 

storing therein input/output data to/from the host computers. computer system interface (abbreviated as SCSI). 

In FIG. 1, the plurality of host computers A100, B101 and In the present embodiment, the host computer 300 is a 

C102 having various different host computer input/output main frame computer (CKD data format) and the host 

interfaces are connected to a magnetic disc device 111, 45 computer 303 is an UNIX computer (FBA data format), 

magnetic tape device 112 and floppy disk device 113 via a The disk control 302 is connected to drives 315 and 316 

storage control 103. which are magnetic storage medium on the lower side. 

Control processors 104, 105, 106, 108, 109 and 110 which The disk control 302 performs read/write of data on the 

are incorporated in the storage control 103 are adapted to 5Q drives 315 and 316 in response to the requests of the host 

control the transfer of data among the host computers A100, computers 300 and 303. 

B101 and C102 and the magnetic disk device 111, magnetic Data ^^fa &mong me host computers 300, 303 and the 

tape device 112 and the floppy disk device 113. dr j ves 315, 316 is controlled by the control processors 305, 

In other words, the control processors 104, 105 and 106 306, 310 and 311 which are incorporated in the disk control 

execute an input/output data transfer request from the host 5S 302. 

computers A100, B101 and CI 02 and the control processors The control processors 305 and 306 are connected to the 

108, 109 and 110 execute a request of input/output data host computers 300 and 303 through the channel control 301 

transfer to the magnetic disk device 111, magnetic tape and the SCSI bus control 304, respectively and the control 

device 112 and the floppy disk device 113. processors 310 and 311 are connected to the drives 315 and 

All the control processors 104, 105, 106, 108, 109 and 110 60 316 through the drive interfaces 313 and 314, respectively, 

receive and transmit data and control signal with each other The control processors 305 and 306 mainly perform data 

via a control line 107. transfer between the host computers 300 and 303 and the 

FIG. 2 is a block diagram for explaining the outline of the cache memory 309. The control processors 310 and 311 

present invention. Now, the outline of the present invention mainly perform data transfer between the cache memory 309 

will be described with reference to FIG. 2. 65 and the drives 315 and 316. 

In FIG. 2, the host computers A200, B201 having different A common control memory 307 is a common memory 

host computer input/output interfaces and the storage which is accessible from all control processors 305, 306, 310 
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and 311 and stores therein common control information 318 Now, operation of the control processors 305, 306, 310 

used for allowing the disk control 302 to manage the drives and 311 in the disk control 302 in accordance with the 

315 and 316. The common control information 318 will be present invention will be described, 

described hereafter in detail. FIG. 6 is a flow chart showing the main flow of operation 

The cache memory 309 is accessible from all control 5 which is executed by a data access processing unit (600) 

processors 305, 306, 310 and 311 and is used for temporarily including a data format conversion unit, 

storing data which is read from the drives 315 and 316. A When a COQtrol pr0 cessor 305 receives a data access 

cache slot 312 is the daU management unit quantity in the command from the host computer 300, DCB processing for 

cache memory 309. reserving the access right for the DCB of the specified drive 

The control processors 305, 306, 310 and 311 receive/ 10 number is executed (step 601). 

transmit data and control signals from/to the cache memory A determination as to whether reservation of DCB is 

309 and the common control memory 307 via a signal line SUCC eeded or not is made (step 602). If failed, the data access 

processing is ended (step 616). If it is successful, following 

The control processors 305 and 306 are connected to a operation will be conducted, 

service processor 317. Firstlyj reservation of tne cacne slot ^ conducted (step 

When update of the common control information 318 in $03). Subsequently, a determination is made as to whether or 

the common control memory 307 is instructed from the not the data access command is a write command or a read 

service processor 317, the service processor 317 selects any command (step 604) 

one of the control processors 305 and 306 to send an update 2Q [f it ^ & wrfte command ation win be conducted as 

request, so that the selected control processor will update the follows* 

common control information 318 in the common control < , . 

memory 307 reference to the host computer interface manage- 

VT . , . c . , , ... ment information table 500 (FIG. 5) (step 610), a determi- 

Now, the common control information will be described. . , , u *l a. l \ * • * c 

_ , . . .. nation is made as to whether the host computer interface 

The common control information 318 includes a drive 15 wh ich is connected to the control processor is in the CKD or 

control block 400 and host computer interface management pg^ format (step 611) 

information table 500, which will be described in order. r # ... 4 t , ^ . 

* . , In the present embodiment, the control processors 305 

„™ ^ SS^M ? nVe con ' n > 1 r block (abbreviated as DCB) ^ m m in the ^ mi FBA formats 506 and 507, 

400. One DCB 400 is provided for each one of the drives and resoectivelv 

stores therein four data. 30 .... . , ^ T ^^ - , , 

_ _ , • i ^ * . , MM r .i. . If it is in the CKD format, the control processor 305 

The four data include a drive number 401 for enabling the converts CKD data ^ F0A data ( fil2) ^ telf(c[ 

disk control 302 to identify each dnve, mterprocessor exclu- wrftes ^ ^ ^ ^ ^ cache ^ 3U ( 

sive data 402, interhost exclusive information 403 and dnve fil3) Tf ft ^ in ^ FBA foma( ^ con(n)1 ^ 305 

vacancy waiting information 404. wrftes raA ^ ^ ^ cache ^ 3U mnaaahsg 

The interprocessor exclusive information 402 is used any conversion. Conversion of FBAdata into CKD data will 

when the control processor 305 or 306 exclusively controls be described hereafter Thereafter, the cache slot is released 

the DCB access from the other control processor and sets the ( 5tep 614 ) ^ DCB ^ re l ea sed (step 615). 

processor number when the control processor reserves the , f the receiyed command ^ , read command ation 

access right for the DCB having the specified dnve number ^ ^ executed ^ foUows . 

and cancels the processor number when the control proces- _. , , ... 

sor releases the access right to the DCB. Firsuv - a determination is made as to whether a read data 

The interhost exclusive information 403 is used when the exists f . in ^ "^^7 ^ " ?*, data k ' 

host computer 300 or 303 exclusively controls the drive °P«*<™ "P f° $ *f ** ™ bse W™ , f P s ^ b f 

«■ .i , • • * j . - conducted. If no data exists, operation (1) will be conducted, 

access from the other host computer and sets the information ' y v J 

403 "on" when the processor reserves access of the specified 45 In the operation (1), the control processors 305 and 306 

drive number and sets it "off" when the host computer instruct the control processors 310, 311 to read data from the 

releases the access right drives and the control processors 310, 311 read data from the 

The drive vacancy wailing information 404 is used to drives ™ f iv 5 * tcrfac ? s 313 ' 314 to ^ ritc rcad data m 

inform one of the host computers 300 and 304 that a DCB m s l ot ° f th L e cac f h ° memor y* ™ 1S operation is 

having the drive number specified is vacant upon being 50 omittcd m thc Sow chart of FIG. 6. 

released from use by the other host computer which has been Now > operation at step 605 and the subsequent steps will 

using the DCB when the one computer requested to reserve oe described. 

the access right for the DCB but was informed of the fact Data on the cache slot 312 is read (step 605). 

that the DCB was being used by the other host computer. 55 With reference to the host computer interface manage - 

FIG. 5 shows a host interface management information ment information table 500 (FIG. 5) (step 606), a determi- 

table 500. nation is made as to whether the host computer interface 

In the table 500, the host interface information 502 is which is connected to the control processor is in the CKD or 

managed for each number 501 of the control processor of a FBA format (step 607). 

host computer connected. It is determined based upon this 60 If it is in the CKD format, the control processor 305 

information as to whether data conversion is to be con- converts the read data from FBA format into CKD format 

ducted. data (step 608) and transfers the converted data to the host 

In the present embodiment, the control processors 305 computer 300 (step 609). Conversion of FBD data into CKD 

(503 in FIG. 5) and 306 (504 in FIG. 5) manage the CKD data will described later. 

and FBA formats 506 and 507, respectively. The present 65 If it is in the FBA format, the data which is read out from 

management information table 500 is set and reset in the cache slot 312 is transferred to the host computer 303 

response to an instruction from the service processor 317. without conducting any conversion. 
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Subsequently, the cache slot 312 is released (step 614) and end of the positioned blocks. The remaining portion of the 

DCB is released (step 615). block is left as it is. In the case of data input/output to/from 

The write data on the cache slot 312 is written into the host computer having FBA format, the specified LBA 

drives 315, 316 by the control processors 310, 311 asyn- (Logical Block Address) is accessed from the host computer, 

chronously with the operation of the host computers 300, 5 N conversion from FBA format data to CKD format 

303. In other words, the control processors 310, 311 retrieve ^ atft ^ described 
the cache memory and when data to be written into the drive 

is found in the cache memory, it writes the data into the In the case of data input/output to/from a host computer 

drive. having CKD format, a block having the C information of 

FIG. 7 is a flow chart showing the flow (700) of operation 10 interest is searched and accessed from the specified C 

in DCB reservation operation (601) in FIG. 6. information. 

Interprocessor exclusive information 402 of the DCB 400 In the case of data input/output to/from a host computer 

corresponding to the specified drive number 401 is preset having FBA format a block of specified LBA is accessed. 

(step 701). 15 L . * 

Since the method or conversion is well known, its detailed 

Subsequently, a determination is made as to whether the description will be omitted herein, 
interhost exclusive information is "on" or not (step 702). 

. . . « „ *i_ • . t_ „ i . . c . MM Although a magnetic disk device is used as a storage 

If it is not on , the interhost exclusive information 403 • . , . . , 

it\i\i * *• *• medium in the above-mentioned embodiments, the above- 

lsset on (step 703) to set success of reservation ma return on . < , . ... 

code Cste 704) mentioned data access processing can be implemented by 

using a magnetic tape device or floppy disk device in lieu of 

Then, the interprocessor exclusive information 402 is magnetic disk device 
canceled (step 708) to end DCB reservation operation (step 

709). The host computers may be added to or removed from the 

If the interhost exclusive information has already been 25 s,ora e 6 oon ' rol or ^ computer system for each of control 

"on", the operation will be conducted as follows: processors for processing a request of input/output of the 

host computer and control processors for processing input/ 

Hie fact that the DCB is being used is reported to the host outpm to/from ^ s(orage medk Funherj host coraputers 

computer (step 705). may be added to Qr removed from ^ storage control of a 

Subsequently, the host computer to which the use of DCB 30 ^ve (storage) having a device input/output interface. Such 

is reported is recorded in the DCB vacancy waiting infor- an embodiment will be described with reference to FIG. 10. 

mation 404 of DCB 400 (step 706). since components like to those in FIG. 3 are designated by 

Failure of reservation is set in the return code (step 707) like reference numerals, description of them will be omitted. 

and then the interprocessor exclusive information 401 is 35 In FIG. 10, a pair (319) of a fiber channel control 317 and 

canceled (step 708). . . r \ i0 y r , ir 4l _ 

7 a control processor 318 for controlling the same are con- 

FIG. 8 is a flow chart showing the flow of DCB release nected (added) to or removed (deleted) from a common bus 

processing (615) in FIG, 6. 308 of the disk control 302. 

Now, the interprocessor exclusive information 402 of c , u . e fl , , 

DCB 400 of the drive number 401 in which release is *o F ^"' a of a (FD) 321 ^ a 

r uested is set fste HOI) control processor 320 for controlling the same are connected 

(added) to or removed from the common bus 308 of the disk 

Then, the interhost exclusive information 403 is canceled control 302 
(step 802). 

„ . . . . , A , t A The service processor 317 updates the contents of the 

Then, a determination is made as to whether a host 45 , . . , , , , . , 

.... . , , . lL drive control block 318 in a common memory 307 and the 

computer exists, which is registered in the vacancy waiting , . 

information of DCB (step 803). host com P uter mterface management table 319 m response 

to addition or deletion of the pairs 319 and 322. 

If no host computer exists, the interprocessor exclusive 

information 402 is canceled (step 605) to end (step 806) the ln accordance with the present invention, data on storage 

drive release operation (step 800). 50 media can be shared by host computers in which storage 

If a host computer exists, vacancy of DCB is reported to conU ? h have various ^renthost computer input/output 

the registered host computer (step 804). interfaces as mentioned in the foregoing embodiments 

Exensionabihty of file subsystem and the responsiveness of 

This prevents the DCB from being predominantly used by <jata ^ enhanced, 

either one of the host computers. Then, the interprocessor 55 

exclusive information is canceled (step 805). Since host computers having various different host com- 

r-u^ft- « . . * . , puter input/output interfaces or various storage media for 

^™ Vc D \ / g convcrsion betweeD storing input/output data of the host computers can be 

CKD and FBA format data. , , , . , t . c 

connected by a single storage control, a wide range of 

Referriog now to FIG. 9, conversion from CKD format 60 configurations of computer system are possible, 

data to FBA format data will be briefly described. What is claimed is- 

Information on which block CKD of (1) and (2) are 1. A storage control for use in a computer system includ- 
positioned is available. Information on data length of CKD ing a plurality of host computers having different kinds of 
is stored in a C (count) area. In the case of data input/output computer input/output interfaces; a storage control for con- 
to/from a host having CKD format, the data length infor- 65 trolling data input/output to/from said host computers; and at 
mation is divided by 512 bytes to determine the number of least one storage medium having a device input/output 
necessary blocks. The data is front-packed from the front interface for conducting data input/output in a given data 
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format for storing input/output data to/from said host 9. A computer system as defined in claim 8 in which the 

computers, number of said storage media is arbitrary changed to allow 

said storage control comprising: a desired number of storage media to be added or removed, 

a plurality of control processors for controlling the 10. A computer system as defined in claim 6 and further 

transfer of input/output data to/from the host 5 including a cache memory which is connected to said 

computers, each of said processors being connected storage media so that input/output of data is conducted by 

to one of said plurality of host computers; and said DQSt computers vi a the cache memory, 

a management table for managing the data format of ... A . ^ e , t . , * 

the input/output interface of each of said host com- J ^storage control apparatus for controlling transfer of 

p Uter io data between a plurality of host computers and at least one 

each of said control processors including a data format storage medium which stores data of a particular data format 

converting unit which, in response to a request of sa * d particular data format being the same as a data format 

read or write of associated host computer, converts used by at least one of said host computers, said storage 

the format of the read or write data into said given control apparatus comprising: 

data format when the data format from the associated 15 i v* p * i „ l * «• c 

. , . . . . a plurality of control processors each controlling transfer 

host computer dose not match said given data format * . / . , * ... t 

j j . . f . ; , j of data between one of the host computers and the 

and does not convert the format of the read or write v 

data when they match. stora S e medium, 

2. A storage control as defined in claim 1 in which the wherein each control processor includes a data format 
content in said management table is set/canceled in response 20 converting unit which, in response to a request to write 
to another processor to allow a desired number of host data in the storage medium from a corresponding host 
computers and associated control processors to be added or computer, converts the data format of the write data 

removed JCJ - , - - j * _a_ mt0 ^ particular data format when the data format of 

3. A storage control as defined m claim 2 and further , . , . , , t . . . 4 f 

including a drive control block for managing the state of 25 me ™ tc data does DO * raa ' ch * c ^ ilc ^ ar ****** 

access to said storage media by said host computers. ^ does not convert the ^ format of * e write data 

4. A storage control as defined in claim 3 in which the mto the particular data format when the data format of 
number of said storage media is arbitrary changed to allow the write data matches the particular data format. 

a desired number of storage media is be added or removed. 12. A storage control apparatus according to claim 11 

5. A storage control as defined in claim 1 and further 30 wherein each data format converting unit of each control 
including a cache memory which is connected to said processor, in response to a request to read data in the storage 
storage media so that input/output of data is conducted by mednim from a corresponding host computer, converts the 
said host computers via the cache memory. daU format of ^ read ^ ^ a ^ format omer ^ lhe 

6. A computer system comprising; , , 4 e ^ , . . 

, .. - . , . ^ 35 particular data format used by the corresponding host com- 

a plurahty of host computers having different lands of ef wheQ ^ ^ format ^ b ^ corresponding host 

computer input/output interfaces; a storage control for . , t 4 , t , , j , t 4 j. 

controlling data input/output to/from said host comput- com P uter do6S u not J" 1 ** ^ P art ' cular data format and does 

ers . and not convert the data format of the read data into the 

at least one storage medium having a device input/output 40 P articular data t fonnal when the dala format ^ b ? the 

interface for conducting data input/output in a given corresponding host computer matches the particular data 

data format for storing input/output data to/from said format. 

host computers, 13. A storage control apparatus according to claim 11 

said storage control including: further comprising: 

a plurality of control processors for controlling the 45 a management table for managing information indicating 

transfer of input/output data to/from the host me data format used by each of the host commiters> 

computers, each of said processors being connected wherein ft ^ format of & host cr detefmincd 

to one of said plurahty of host computers; and , - . . . . _ . r 

a management table for managing the data format of b ? whma * to said information, 

the input/output interface of each of said host com- 50 14 A storage control apparatus according to claim 13, 

puter; & **d information stored in said management table is set/ 

each of said control processors including a data format cancelled in response to addition or removal of a host 

converting unit which, in response to a request of computer and a corresponding control processor, 

read or write from associated host computer, con- 15. A storage control apparatus according to claim 14, 

verts the format of the read or write data into said 55 father comprising- 
given data format when the data format of the 

associated host computer does not match said given a drive control block for managing the state of access to 

data format and does not to convert the format of the said storage media by said host computers. 

read or write data when they match. 16. A storage control apparatus according to claim 15, 

7. A computer system as defined in claim 6 in which the 60 wherein the number of said storage media is arbitrarily 
content in said management table is set/canceled in response changed to add or remove storage media as desired. 

to another processor to allow a desired number of host A t , 4 , ■ 1t r 

computers and associated control processors to be added or 17 . A St ° ragC COntrol aCcordln S to clum »• further 

removed. comprising: 

8. A computer system as defined in claim 7 and further 65 a cache memory which is connected to said storage media 
including a drive control block for managing the state of so that input/output of data is conducted by said host 
access to said storage media by said host computers, computers via the cache memory. 
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18. A method of controlling transfer of data between a 
plurality of host computers and at least one storage medium 
which stores data of a particular data format, said particular 
data format being the same as a data format used by at least 
one of said host computers, said method comprising the 
steps of: 

controlling transfer of data between one of the host 
computers and the storage medium; and 

in response to a request to write data in the storage 
medium from a corresponding host computer, convert- 
ing the data format of the write data into the particular 
dat a format when the data format of the write data does 
not match the particular data format and not converting 
the data format of the write data into the particular data 
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format when the data format of the write data matches 
the particular data format. 
19. A method according to claim 18 further comprising 
the step of: 

s in response to a request to read data in the storage medium 
from a corresponding host computer, converting the 
data format of the read data into a data format other 
than the particular data format used by the correspond- 
ing host computer when the data format used by the 

10 host computer does not match the particular data format 
and not converting the data format of the read data into 
the particular data format when the data format used by 
the host computer matches the particular data format. 

***** 
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